. Diamond--anvil cell configuration for pre--compression (SOP is streaked optical pyrometer). Figure 2 . Hugoniot data obtained for nitrogen, illustrating good agreement with past measurements at low pressures, as well as evidence for significant changes in the fluid state at higher pressures (u p > 5--7 km/s and u p > 15 km/s). For clarity, a reduced shock--wave velocity (U S ) is plotted as a function of particle velocity (u p ). unmixing) can release significant gravitational energy, and is though to have greatly influenced the evolution of Saturn relative to Jupiter.
This work requires pre--compression, in order to study well--characterized mixtures of the H 2 -He fluid mixtures, and it depends on a large amount of data being collected on the separate end--members (H 2 and He) as well as on mixtures of different composition (Fig. 5) . 
